resampled the litter layer and the upper two mineral soil horizons, A and AB/BA, in two aggrading forested watersheds in western North Carolina 20 yr after an earlier sampling. They reported that extractable base content declined dramatically in the soil A horizons on both watersheds. For example, in the mixed hardwood watershed, Ca 2+ levels in the A horizon declined 66 %, from 236 kg ha"' in 1970 to 80 kg ha" ' in 1990 . Levels of Mg 2+ fell 82%, from 111 kg ha" 1 in 1970 to only 20 kg ha" 1 in 1990. Similar apparent losses of cations and an accompanying decrease in pH occurred in a nearby white pine (Pinus strobus L.) watershed. Knoepp and Swank attributed this very large loss of basic cations from the soil surface during a 20-yr period to leaching and to the sequestering of cations in the biomass.
However, it appears that they did not consider the effect of an almost universal process in aggrading forest stands-an increase in the yearly amounts of organic matter deposited on the soil surface. An increase in annual litter deposition with time generally will result in a thickening of the soil A horizon and an increase in its organic matter content. There is evidence that this is occurring in these watersheds. Knoepp and Swank reported that, from 1970 to 1990, total litter weight increased 28% from 7200 to 9300 kg ha" 1 on the hardwood watershed and 45% from 12 200 to 17 800 kg ha" 1 on the white pine watershed. They also reported that mean A horizon thickness on the hardwood watershed increased 35% from 1970 to 1990. On the white pine watershed, the soil A horizon thickness increased 10%.
It is possible that much of the apparent cation loss from the upper 20 cm of these soils is actually a dilution effect from the addition of organic matter to the soil. Figure 3 of the article shows the decline in cation content of the litter layers from 1970 to 1990. This decline was about 20% for the hardwood watershed and about 36% for the white pine watershed. One might conclude from this that the cation pool of the litter layer in these watersheds has declined dramatically. However, between 1970 and 1990 the total amount of litter increased by 28 % on the hardwood watershed and 45% on the white pine watershed. Therefore, the total pool of cations in the litter layer probably is unchanged; the same number of cations are simply dispersed in an organic-enriched matrix that has increased in volume.
The same process undoubtedly has occurred in the upper mineral horizons-and, I believe, could account for much of the very large apparent decrease in cation content during the 20-yr period. The upper 20 cm of soil measured in 1990 is not quite the same soil layer that was measured in 1970. During the last 20 yr an unknown but probably significant amount of organic matter has been added to the mineral matrix. Assume that during a period of years there actually was no net loss of soil cations from leaching or biomass sequestering. As organic matter was incorporated into the surface layer, its volume would expand and its thickness increase. On either a weight or volume basis, cation content of this upper layer would decline dramatically as the mineral matrix was diluted and expanded in volume. However, the overall cation content of the soil system would remain the same.
In summary, inferring large amounts of cation loss with time by evaluating only near-surface soil layers of aggrading forests probably is not valid unless the dilution effect of organic matter also added to the system during that time is taken into account.
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BERMAN D. HUDSON
Reply to "Comments on 'Long-Term Soil Chemistry Changes in Aggrading Forest Ecosystems'"
We appreciate the interest of Dr. B.D. Hudson in our recently published article (Knoepp and Swank, 1994) . Dr. Hudson suggests the decreases in cation content noted on the two watersheds included in this study were the result of dilution due to increased depth of the A horizon. The A horizon depth increased in the mixed-hardwood watershed from 5.4 to 7.3 cm in the 20-yr period, while changes in the white pine plantation were not significant. Therefore, this phenomenon was taken into account since the actual measured depth of the A horizon was included in the calculation of total soil cation content. The data presented reflect changes in extractable soil cation content; in fact, cation concentration changes were much greater. This information was included in the description of the method used to calculate total soil cation content on each watershed.
Soil bulk density changes due to organic matter incorporation could also result in an overestimate of changes in soil cation content. The bulk density values used were 0.87 and 1.00 g cm" 3 for the A and AB/BA horizons, respectively. These values were determined directly for soils occurring in the studied watersheds in a series of 13 soil pits. The bulk density values used were the same for both 1970 and 1990 data, as stated in the description of the methods used. If the soil bulk density had declined between 1970 and 1990 due to increased organic matter, as suggested by Dr. Hudson, the cation content reported for 1970 would be underestimated, resulting in a decreased percentage of change during the study period.
Dr. Hudson's comments submit that changes in the A horizon depth and bulk density result from continually increasing litter production in aggrading forests. Research at Coweeta has shown that leaf litter production reaches pretreatment or mature forest levels in »15 yr (Swift and Swank, 1981) . This suggests that during the 20-yr period in question, leaf litter production was near equilibrium. We agree that woody litter additions to the forest floor could be expected to increase in aggrading forests, but the magnitude of change would depend on stand age. We would expect minimal increases for hardwood stands with overstory ages between 50 and 70 yr. Woody litter production estimates were included in the nutrient budgets presented in our Table 3 . Our data suggest that litter is accumulating, i.e., not decomposing as rapidly as in the past. We are currently testing this hypothesis by repeating a litter decomposition experiment performed on these two watersheds in the early 1970s. 
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